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(54) WALKING POSTURE GENERATION DEVICE FOR LEG TYPE MOVING ROBOT 

(57)Abstract: rr=7Z =^ 
PROBLEM TO BE SOLVED: To provide appropriate steps r 
and rotational angles by providing a walking posture 
generation means which performs approximate calculation of 
requirements on the walking attitude based on a selected 
standard walking posture and generates an approximate 
walking posture for satisfying the requirements on the walking 
posture. 

SOLUTION: A standard walking posture data group which is 
prepared on off-line is stored in a ROM beforehand (S10). 
Secondly, an end upper body position and speed of each 
standard walking posture are found so as to be stored (S12). 
A timer value (t) is set to 0 (S14) so that interruption of the 
timer is waited (S18). Thirdly, a changing point of the walking 
posture is judged and when it is affirmative, the timer is reset 
(S20) and a requirement value to the walking posture is read 
(S24). Fourthly, generation processing of the walking attitude 
is implemented (S26). Fifthly, the walking posture generation 
parameter is substituted (S28) for a target walking posture 
parameter and an instantaneous value of the target walking 

posture is calculated (S30). Sixthly, the time (t) is renewed (S32) by At. BothHeg compliance is 
provided b^sed on the walking posture generated thereby, a target joint angle is found, and the robot 
is driven and controlled for the target value. 
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x(k) : ±{*(4S©Xffi«B#^J 

vck) : ±.t*&s<DYmmmmvi 

[0 070 ] CO*l2r«. B#Si?IJfc — m<D>^J<~$ 10 

[oo7i] conjs©^s§-e«. »j)ts±(*{4g • mm. 

f*<4g • ifgf^y-^ffitc— scL/Toso-c. -ecDia 20 
[0072] c©H*i©^Sl«:*ii>-r«aJSi*Si b 

f&osiSM 

q( t: aO, bO, cO, dO, x0(k), v0(k)) 
f( t: aO, bO, cO, do) 

m 1 mm%® 

qC t: al, bO, d, dl, xl(k) , Vl(k)) 30 
f( t: al, bO, cl, dl) 

qC t: aO, b2, c2, d2, x2(k), v2(k)) 
f( t: aO, b2, c2, d2) 

[0073] cti^mm^^(ommmms.w-ixLS • mm 

[0 0 7 4 ] I47CI- • ^ + - KDUiHa{cA?>BtrtC, 40 

rc©JIS©iftf^ift^-rs. ft. IH3#gi;t. ffif:© 
^jSJWS¥(^]* a 3 *ScfcJ>-ffi«<Dfi)»iiSlBiS¥mf^{4 
gb3£f#o„ 
[007 5]^, IS^O'^^-faOlBa 
3. b©ittb3tas. ^©^fr^^fc-T 
<fcMC. ^©ffe©/^.*-^. dteiO'^-^JUx 50 
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(k), v(k)$rinf=I«:^5£-r2>^r*5. 
[0076] -ec-c. mz&®% 

q( t: a3, b3, c3, d3, x3(k). v3(k)) 
f( t: a3, b3, c3, d3) 

<t*5#. *V*-$£i, d3*5<fct>*B$3fc?IJf— -/^x3Ck), 
V3(k)£&S-f £„ 

[0 07 7 ] CCT-, ffliS^g-TSi. A'5^-iia 
fcJrO'btt. C©£ISttf1-©ifgfi (^P-^a 
7f < ? ^ 6 2 ft £® £fc«:55iJ©Sg (0 

[007 8 ] C©j|*fi©ff^-CWi^BJCDra^tOfc». 
Sft-5 <{>©«. 4t£~^c 

1) *^u-2#>e>©fii m®Pimis£l?P}&&i% 

2) ffe©ja®$IS (mail*£att£) £fS:ttfc*S^. 
^-ft*>6©g* (ttMtittft&VffiS- S5»tt^> ©ffe 

ft*. 

[0 0 7 9 ] -ettCCStU dfc^O'f— 
•/;Wx(k), y(k)©J:5K:, ffiglxlE-'^y ~£©fiIK:j& 

c£«g«vtiiiA>©-e. &f&m7—--7)\'&m&®jg.'* 
[0080] ttc moum^mmom 1 *s£vm2 

^^©tSi^C-2.^ (^0^W^) ^r^-X^i 
[0 08 1] CC-C. m#t>&®<!»Ujt-3i (C©BJiffl 
1"^) ©5j?**«rlttB^f 5i. S£il^-7y-$c3, d3fe 

j;o'S^^jfij7— ^Ux3(k), y3(k)«. c^-rnt. ^ 

^©^^•^fc-r/c^K:. ii:«IS:^>- ^-2a£Mc 
toUr^-fb-r-S. L/^*>. A7^-5aib0^tKM 
or. cn6©ffittift&ffJ«:^<fctS *>©£#* 6ft 
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13 14 
->4*»5Ci#t?*S. * * [0082 1 ■»PWif6*<ta*WIK"C*fttt6Hf, 

P(a0+Aa, bO+Ab) = P(aO, bO) + 8P /Sa \ (a=aO,b=bO) * Aa + SP 
/8 b I (a=aO f b=bO) * Ab • • • ifi(Ki£ 1 



: a=aO,b=bOr<DPCDatCM^S 
: a=aO,b=bO-CCDP<DbCCWr 5 

= ( P(aO+ Aal, bO) - P(a 10 
= ( P(aO, bO+ Ab2) - PCa 



8P /8a\ (a=aO,b=bO) 
ffiftjMS 

8P /8b I (a=aO,b=bO) 

[0 08 3] MCC, 
SP /Sal (a=aO,b=bO) 
0, bO) ) / Aal 
8P /8b \ (a=aO,b=bO) 
0, bO) ) / Ab2 
X$>Z><DV. iSflfiSl it 
PCaO+Aa, bO+Ab) = P(aO, bO) 
+ ( P(aO+Aal, bO) - P(aO, bO) )/ Aal*Aa 
+ ( P(aO, bO+Ab2) - P(aO, bO) )/Ab2*Ab 

mx&2 

i o o 8 4 ] m i <Dnm<D&mmm£2 i&mz&tc 

[0 08 5] m^&<D'*5J~2<D$t&^OWffl*m 
[0 0 8 6] a3#a 1 £ a 2 ©rtffl9«:*ftWFi5J\ fl> 

x-mc^nirztm i <7)«gL^g8 oonm^zM 

[0 08 7] MTlcmm^vJ -ZU£Zf'&mr--7)l> 

rsaci j <tm^) o 

c3 = CO + ( cl - cO ) * ( a3 - aO ) / ( al - aO ) 
+ C c2 - cO ) * C b3 - bO ) / ( b2 - bO ) 
d3 = d0 + (dl-d0) * ( a3 - aO ) / ( al - aO ) 

+ ( d2 - dO ) *(b3-bO)/(b2-bO) 
x3(k) = xO(k) + ( xl(k) - xO(k) ) * ( a3 - aO ) 
/ ( al - aO ) + ( x2(k) - xO(k) ) *( b3 - bO ) / 
( b2 - bO ) 
V3(k) = vOOO 
/ ( al - aO ) 
( b2 - bO ) 
[0 08 8] ±ie<D5£ 1 



+ ( Vi(k) - yO(k) 
+ C y2(k) - yO(k) ) 



) * ( a3 - aO ) 
* C b3 - bO ) / 



20 



30 



40 



gmm^u-zto^vr- 50 



c3=(l-(a3-a0)/(al-a0)- ( b3 - bO 
) / C b2 - bO ) ) *c0+ ( a3 - aO ) / ( al - aO 
)*cl+ ( b3 - bO ) / ( b2 - bO )* c2 

co<bci<hc2(D{^c7)fo^i«:%r>rc^(Dr, 

c3&*, cO<hcl<t c2 CC*t*f ft^n 

( 1 - ( a3 - aO ) / ( al - aO ) - ( b3 - bO ) / 

( b2 - bO ) ) 

C a3 - aO ) / ( al - aO ) 

C b3 - bO ) / ( b2 - bO ) 

- * <fc L X ff CDffl dC WtfiL Ltc^W&iaZ. 

[0090] tfciftta^s^-^^^sfcfcs 

[0 09 1 ] $/cC<E>££, S***5ET5fc»CCtt. 
[0 09 2 ] ±iBO*ffitcJ:oriS^*«©^"^y-f 

[0 09 3 ] feTK - * + - h*#HBl/rc 

L/fcfriBSiS^SO^-^afSrROMS 4&t^tf)lEtt£ 

[0094] ffcCC^/cilK > ±f*2 4(D{4g^B8S5Cx 
(k),v(k) iltr- -7)lit2tiXi,*Z><DX. MBUtf^ 

[0 09 5 ] #Ct,>T\ S 1 4&tjtA/T?#-<-7fiIt *0 i 
L/ ( h , S 1 e^rKSrS 1 8tcM 

(S 1 4<D*-Y v<h«^cC 
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5) . i4©7a--?t-HiWxa. 2 0ms(ri 

ttigsbstt*. bp*>. mwmmtezoms ct-ahz. 

[0 09 6] -X^VS2 0icmA,V^<Dm v )Wt>*) 

s 2 4 icmA,vt£'&< l cZt-?2>m*m 
tt<*@#£©iMg93i' < 7 ^ - * ©g#<B ( mrte l tc 

a. b) £^#i£tf. 

[ 0 0 9 7 ] 'X^-CS 2 6 KitA,-Cifc:g©iS^ia£?f 
5„ 10 
[0098]il 4«-€-©(^S*^-rif^l'-5 : -> • 7 
P— • + - h-C*&. 

[0099] 5tr, s i o otcte^xm.m&izx'?*- 

$a, b ©fit#sg5j<<il (#3*^) ©a 3. b 3 &CiS<,> 

ti?$^§ttSiio««#s-e&£©-c. -e-n^-x^ 

[oioo] s i o 2 icmA,~c±Mz<Dmtewg.'* 
5j-zt,cmmi>. -^©^^-^©l-^/cwa^-;*. 20 

^-5?©fficc&3^<ifi< . s/c rtrnci. "<-x 
^•g©;^ ^ - ^fii-t^-©^©^ ^ - **m<Dfflt<cm 

fC . WSB > i> 2 ©SS#±# 2 4 &C tS^T 3 

±-C^-©ffe©^ 7 * - $ ic « t ^ <*: t, > *> © 

[0102] fi^T. i**ifSiil«JE¥{iK • 

[0103] ^>?S 1 0 4tCjt^?g^g©ii:SS 
5£A 7 g#ffi£ttAU. S 1 0 6 iCM^VmiS, 

©^-7^-5»»mSC (SCI ) Ct«fc«3ig^g©S£J1^7 

[0 104] 04«:MS£> Mt>TS2 8 KjIA,-eiS-& 

-7-;U) (CRAC S 3 0 (cji^S«^lf©KB#fii 

(^•iHi$ii'(ais«s©ffl) fcuw-r*. 

[0 1 0 5] mi HZ-ZWmZtnTV-rffr-l-l/ • 7 50 
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[0i06]5tr. s2ooccfciirig^^f^v>- 

2CCS-3^TB$5lJt©ZMP£jJ?a{>, S2 0 2(Cl^ 
mm t ©MS¥(4S • 

[0107] tfto-c s 2 0 4KjiA.-cfi#?Ei| t ©jsgs^te 

s • £ mm t - a t ©±ft 6 b#si] t © 
p]B#{cs^ssij©ai^ciatg§nrfco > c©^© 

[0108] fe>TS2 0 6CtjiA,-eiIlRL/;teg?»#S 
(-<-x*fci?^if) ©B#£ijt©±{*<i§Kg-3t,>T$tecc 

m^tcmtt (ssi ) cc«et». b$5ij t ©s^SLtft* 

[0109] il>T@470- •?-*-h©S32fc:^ 

o -causa t £A t aiwjsfiu s 1 8 (ci?or±ie©te 
[oiio]^ ±ia©*p< L.r^KL/fc^K*-3i» 

[0 1 1 1111870- - ^-p- h?r#MUrffiW=i 

30 o-cpp3>-7'-5-rr>x^a* 5 iH»$ii^„ 
[ 0 1 1 2 ] s 1 9 «-e©fp^ ; 5:^-r-9-^;i'-?-> • y 

d--?t-hr*fl, S 4 0 0 {Cte(,»T 6 ffcfr 

4 4 ©tfc tumzWifr S 4 0 2 (Cj^rKtUfiMt 6 

zMPonmitm (m&mj3<p>b£.) S404 
(cjt^zMPs^{4Siitf5L/-c(i^ bp*?, -rn^ 
^.to'-rnax^^, s 4 0 6 icm^-cmmCDj&c 
tgfoifpi^^, s 4 0 8 &tji/i,-eMJS¥© 

[0 1 1 3 ] m 1 8 7P- • ?- + -h{CM5.£, ^C^-C 

5 3 0 2 ttjtA,-? • WT>XSIJ 

^cs-^^r^©M+^-7f-^ t>xmn*ftvc 1 2 

<!©Mgii©St!!ft&£fttUJU S30 4tCjl^<«^4-fe 
>1fl l©tttt>*>e>P#-;» h l*i^^<b#l]»r3n?.«t 

iETSo ^1>-CS3 0 6tCjl^^Mi5?:a«ftefCii 

ti£$ij'iai-r z> . c nii^ft^cc 2 ©?s#^i: 8 2 

[0 114] C©SISS©^.@«±l2©iP<^L,/c© 

■c. ^^ett^'JT^a?^ A(c^fce^©^iji 
Aic^gs^n/c^gccs-^t^rw^abp^i' h^ss 
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CO 1 15] J:9f*0<tt. #i!i-?>S£[5]ftcco<,>t:<D<f 

CO l 16] i€K:tt±ie<z>an<t8»&L/cC 8&<0> 
• #*B«:kj£T*c 

CO 1 17] *fc. ±IB©j0<fi}Ji£bfcCi-CiUSLfi?r 

-Y s * * £ft? < ©Kit^TSfS l ©Stilus 8 o ©iHH 
BP 1/1 OffltKlKWi. M«c. 

(ROM8 4) ©SS4>®j^31±€>C<J;*s-C^ 
*. IK. &©t4£fiS£-f £©-C. Ssfrl ) *»6 5) * 
PJS-r^^S*. l«?fSg^?:ig-rK:. sstca&c^tf 
-CITS. . 20 
[0 1 1 8 ] 02Ott. C<D5ZW<Dm2<DnM<Dftm& 

[0 1 19] »2©**OJB»«:*»(,»r«. 

g^iiits*!. »2©nis©^tc*ji,»r«*-5^s 
s cot r^s^7^-a»ffl<Sj £c»s) -en 

4ffl(,>tA5y-*0$iM (&£C>«^(fcS> 30 
CO 1 20] «fc«JJWtt«jK:tt. &&Ujt-*a l ffiti % 
©H«i©^IS©»J)WjBJW|Sj t a . fiBWjUWfi^fiiS b ft 

wa^fc s tt w 6 & ^fr&Tf&Msfc-ctiem-r & . 

C©£9tcJltttt(C». *#gA?y-#!S£tt. £&K 
5£ys 5 > - *©#&jtXH&ft: 0 OfiEM't? > - £©^ 
HS£5£f§-f*. 40 
CO 1 2 1 ] -e-©*§m<h L-r. fl*2®3Bk®£JBK4il> 

[0122] Aft&KCtt. 

y--£pK:*t-f £^-7^-*ci©.®& : &Di (q.p) <tie 
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k#@7 r -*x(k)©JSig«:Di (x(k),p) £iBi£T£. 
[0123] »2fl^aSflWB«(C*rtJ4S3fe^gf©fedi 

[0124] 5fc©ai0«S!g*£gCC*iW 4^5^-* ate 
>tf-f S^7;<-£c©!SgD0Cc, a) Slf 
J£tT©«fc5tC&*. (al - a0) 

D0(c ,a ) = (cl - CO) / (al - aO) 

D0( d ,a ) = (dl - dO) / (al - aO) 

D0( x(k) .a ) = (xl(k) - x0(k) ) / (al - aO) 

DOC vCk) ,a ) = CvlCk) - vOCk) ) / Cal - aO) 

[0125] n«ic. moum&&c*snz>'*vs-* 

bKMt5^7>-? c©.^SD0Cc b) ^ 
2 ©M0fi«. J£TF©J:5K:fcS. Cb2 - bO) 

DOCc ,b) = Cc2 - cO) / Cb2 - bO) 

DOC d ,b) = Cd2 - dO) / Cb2 - bO) 

DOC xCk) ,b) = Cx2Ck) - xOCk) ) / Cb2 - bO) 

DOC VCk) ,b) = Cv2(k) - vOCk) ) / (b2 - bO) 

[0 12 6] Iff l©!!^©^©^^-**^^- 

rs;2 j 

[0 1 2 7 ] c3 = cO + D0( c,a )*C a3 - aO ) 

+ DOC c,b )*C b3 - bO ) 
d3 = dO + DOC d,a )*C a3 - aO ) + DOC d,b 

) * C b3 - bO ) 

x3Ck) = xOCk) + DOC xCk) ,a )* C a3 - aO )+ D 
OC xCk) ,b )* C b3 - bO ) 

y3Ck) = yOCk) + DOC vCk) ,a )* C a3 - aO )+ D 
OC VCk) ,b )* C b3 - bO ) 

[0 12 8] ±fB*Buffi<t(/r02O7a- • ^ + -h 

^mh-cwm-? 5i, s5oom>t*77-f>t 

S5 0 2#>6S 5 1 4&Vmi<Dmt&<D1M&£El& 
(D9m*'i7-z>XS 5 1 6tCjt#. 4^S©S^«Hl*ff 

to 1 2 9 ] mz i «-€-©f^*jS-rit-^u-?-> • 7 

p_ . ^ + _ h-c*0. S60 OrflWttKE^;*-* 
©f!^*iitCiftC^-X^ i &igiRb. S60 2(Cji 

s 6 0 4 tc m/o-ciK. 2 ccee r aem/* -7 > - ^ 

•5. rsa. ±(**^{ag©B$sjrij7— t'jk*— KKtf^o 

[0 1 3 0 ] 13 2 OtCRO. S 5 1 Sfc.fctfS 5 I 0£ 

Mrs 5 2 oK.MA.vmm^ommmintii-ri. 



(11) 
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[oi3H 02 2«-e<Dfpm*/TR-r^^>'i'-^> • ? 

p_ . j.^^ hrS)^ ^l<DHSS©^<i:|Hlfi|{CS 7 
00^S70 6 £ -COXUmZ'tt -?-C£¥*>-<fcC>'±(*<D 
(4g • sSt&£#tH-f £„ ft, S 7 0 

c>TH2 occurs 5 2 zzmrs 5 0 8&tR->TUl 

[0132] ^2©flJi<DJ^*_LI3©$n< «J«OfcC 

[ o 1 3 3 ] du iiW.?zmm&m<Dm&-ttpmm& 

S©14S«:J:-,r«. Ull©J|J&©Jf5agK:*tt-Sf82© 

^©^©sftttiigfc*. mtf. essst-^.* 

-*©ffl#ft£££ra*'*5y-*£W£P¥.&<!:* < SB 

T-«©^a^sc^p^ *ft o . -e©^a^si5^^F^©T 

^r©iLS^M-5 y - *©iffl«:*tO-cMS lA»SWMfc 

-* (sas^y-so ©e*M*ot .s«fc5 20 

[0134] c©«fe9«:orfffiiEL/fe«»*s*^">r 

*#£©*#«. *©*£?*> 6£t©se 
li//ci>A7^ - *sc*f ur-e© i -o/cW3a*sa4S^ 

[ 0 1 3 5 ] ft. ^2©^*t©^a8CC43C>r> (Affiffl© 
«. y*-; (ROM8 4) ©gafcgMfrrSCitf-C 

* . -e-©t&^{c «0 1 a&mtofmx-im. u x « 

[0136] 09;ttf. D0(c, a).DlCc, a),D2Cc, 
a) ,...DnCc, a) *HSSP—fil-C**&6«. ■€•©¥ 

^y-^&^SStCfcWSDOCc, a),Dl(c, a),.. ©ft 
toO (CD (c, a)*fta«C«*.«.ftl». 40 
[0137] B2 3ttC©IHB©ai3©i&&S©J&!8**n 
t7a- • ^ + - h"C*-5.. 

[0138] Sfr3©HS6©J&««Cfc(,»-Ctt. 0 1 ©USS 

l&mo&B'** * - f JBSfcffl<<»SJ: 5 CC ufc. 
[0139] !&3©fyfc©^!&K*iWSg3fc*£g?©£Jdc 

[0140] 03©g|SS©0SS{c*ji>r:«, fSOB^y 

wt. — mm i ©sis6©ji5M©#*£-c. mK>um2<D so 
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*Sfi©}g®©#ffi4ffl^r*©4. W*. *S©ffl^ 
<fc. ^S^5y-*JBflt{cJ:&8IIfc»©j!llDt*»fflT* 

[0 14 1]M^.«, aftS9^^<^y-^©rt©a©g5 
Wc&u?»$i©?tft©JftB. b©K»K:*ri/-ni» 
2©HSfi©^©^*fflC>-5i < ^C©J:9K«eS. 
c3 = c0+ ( cl - cO ) * ( a3 - aO ) / ( al - aO ) 

+ D0( c,b )*C b3 - bO ) 
d3 = d0 + (dl-d0) *(a3-a0)/(al-a0) 
+ D0( d,b )*C b3 - bO ) 

x3(k) = x0(k) + ( xl(k) - x0(k) ) * ( a3 - aO ) 
/ ( al - aO ) + DOC xCk) )*C b3 - bO ) 
y3Ck) = yOCk) + C Vi-00 - vOCk) ) * C a3 - aO ) 
/ C al - aO ) + DOC vCk) ,b )*C b3 - bO ) 
[0 1 4 2 ] 02 3 L- Titter &<h. S800K 

Shiatsu s 8 o 2 «b«c«^» i ©£8»©j&» 

£|B|«©*i«*fTt». S816*b0245O--^t 
- hCCjtA/CS 9 0 0^«CiBt>-C*S©iB^*tf 5. 
£fc02 37D- - ^ + -h©S82O^P>025-7Ci 
-•ft-HOSlOO OJUl»CCj^t?W*»fettta-r 

[0143] 03©HSfe©^B8«±fe©SP< «fiRL-fcd 

fiew©3s*©j&»ira«©a&**«f «. 

[0144] 02 6(*C©^BJ©^4©HSS©^ ; &^ 
t7P- • ^ + - l-t&i. 

[0145] am^s^^ws tosses <g## 
S) m±». s2 7cc^Tia<. ^f«w{c*5W*±(* 
(is • iig^um5i®ft* s *-5©-e. 
©»«Lh#tflat • aus*^©iB^*s©»jJW±ttfiUi • 
jeKcc^to-ttisSMB^os. zcx-mtommoBm 

[0 146]*©*i**fifit4i. 5ferWlttt»L» 

3 <DmM<omm<D^m *m c . ^±^ag • as** 

[0147] «r¥©«ia«ssir©ia6©»»4ra« , r* 

P /s 7 y - $ ^tiiE-T ^^S^SiHJT 
[0148] flti£©$@£JS!ffl£fc*sl>T:. WW±ft(S 

fel^©*S/<-7 y - * ftTt,* -Sli^ §r#^. 

[0 149] C©«^, mm±.#QM- iSSiZMP^ - 
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m.z&Micwfe-rztcibici^ zmp^- >w-encc 

[oi5o] ferret*, siw^e^tc-rs^jcift© 
«rs«nsi (x^i^j) <Dmmtcvzmz.z>ctf?zi:. io 
^a»{ag<b«K©2g$rc*&*>6. cn^tcra-r 

M P ' < £ - > «C 2 ilfeJi©-'-? #ii^-C£> 
[01513 CC-Ctt. ZMP>*U-2<D— gC^tj-r 

8©J:McfS:5rrs„ 

[0 15 2] Ctttt. fti!u©^©ff*/S-Cffl<,>£ZMP 

mm<DmmmziB-cmwc<Dtmm>zMP'*z-- 20 

miCffi&ZHZtclsbK.te, /^y-* c feWtCJS^IJijM 
[0 1 5 3 3 04(Dj|te©0.^CC*J^rZMP^-7J<- 

£©ifc5g«. 3ti©fite©ff^&sc>tt^2©ili6©ll5 

2 ©HJS©Jfc!ig©^i££8yB 0 X Z M P /'< 5 A - £ ©ti 
IES t ±<*©ffiiE#li»*fen r ©«e&5g-r S «fc 5 &c 0 30 

ft. zMP^y-f©ifiEfi«. ii^#s©±(* 
m - * tc m*. sffliES^SBt-r 

[0 1 5 43 026 ?r#Ml/T^4©SISS©Jf^©«)f'P 
^tft^-TSi. S 1 1 0 0{Ctel>Tg£B5©^!&©ff2£<*: 

s 1 1 0 2 (c^r&^i^^i&iSiifttirg • ma. 

%&#>xnm.l>tc&. S 1 1 0 4 (Cjt/VefeTF©®®*: 
[0 1 5 5 3 5fc-f. ig£^g?K:te<,>TZMP-'^y-* 40 

(CifttfcBOB***!^-- f ©JS»)^Ax(k)?r^€.o 
[0 1 5 6 3 C©£#. 
Rmix(x(k),c ) = Ax(k)/Ac 

i*J<. C©Rnrix(x(k), c)£ c Kl*3-rSx(k)©(l$[# 

(C, 0 3 0 tCTjrT J: 5 (C, ZMP/^y-JeKilt 
Rmix(x(k) t e)5r5)?af>€). 

[0 1 5 7 3 »2©HS£©ff5S§«:*j(,i-Cl* > 50 
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tc'* =7 J - £ (C*tT i> x(k)©SS ^:^St> S <!; t tC . $fl$-J 
^ffiL/-C^?f©S3Mtt?:iffi}^L.^*J6. itSUc^^ 
A-*tt x(k)£Bfc < «&©fi£H^ =7 jt - * ^SiSL-fc. 
-e*l(C*tU-C. ^4©H«fi©ff5®.T». *#§©&>&&£ 
MlbT. agCfc^y-f txCk^KK^T©^ 

a. m 2 © sm^AKMtt&iMg&ttcc u fc^m 
i^4©iiifi©ff^«sai4 : &Mmi//c«^^«6 

[0 1 5 8 3 -XtiCS 1 1 0 6 Kit*. Rmix(x(k), c)<b 
Rmix(x(k), e)©^<fc^©B:i«©flI#>£. it^*#g?(C 
*$W S Z M P ^-7 ^ - £ c (Ctt "T S**ii§±&{ig©ll$fc 
#lfl!&KRmix(Xe, c). tttt -hftiiJS©^^^®^ R 
nrix(Ve, c). ZMPA7>-^e(CMt5^ffilMS 

©<@^e { j.®SRmix(xe. e). i^m±i^m&<om^ftm 

®lKRnrix(Ve, e)£#;S;(C <fc -jT^to^. 

[0 1 5 9 3 Rnrix(Xe,c)=Rnrix(x(ke),c) 
Rmix(Ve, c ) = (Rmix(x(ke) , c ) -Rmix(x(ke-1) , c )) 

/At 

Rmix(Xe, e )= Rmix(x(ke) , e ) 
RmixCVe,e)=(Rmix(x(ke),e) - Rmix(x(ke-1), 
e)) /At 

{ML,, ke : B#^J©Sf^©i55>J#^> At : ^JhWOM 

[01603 »>ts 1108 K.m&. %.#>tcm&.frib 
mi'ifmimomm&Rmx&e, c). mmm2n<Ds 

^*iRmix(Xe, e). ^2ffl^ 1 ^J©^** 5 RmixCVe, 
c). ^2tfm2^J©^*mmix(Ve ( e)©2*2tf?iJ£ 

[01613 'Xt^S 1 1 1 0tcmA,Vttf&Ltcim<D 

w<7 fij?:*^^. c <Dmm<Dm 1 *t sb 1 yij©g^te. 

RmixCc, Xe). ^2^f® 1 J'J©S^«. »*±*fi«X 
e iCyd-r?)^^-^ e©«St^/SSRmix(e, Xe). 
mHf^2?iJ©S^«. tettLhfWSttVe 
^-^c©d'tSSt^9 t J!SSRmix(c, Ve). ^2^fm2?lJ© 

^•WJSiSRnrixCe, Ve)i-rS,, 
[0 1 6 2 3 ft. *<E.«9)-SS^^Cte^r±iejSS*s 

hR(c, Xe),R(e, Xe),R(c, Ve),R(e, Ve) tC-r. 

[0 1 6 3 3 ^c^-cs l 1 1 2«:^r-ig^^K:teti 

«:Axo/dw^/h«iib3-t±. -en«:{$^-c. mjj^^mtk 
frZMS.? S <fc 5 Jci^&g©^^^- ^©JSlft^A 

x(k)£#«>S. 
Ax(0)= AxO 

[0 1 6 4 3 C©£#. 
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Rmix(x(k), x0) = Ax(k)/Ax0 

t *$ < o mm*. .032 «: tf-t ct ^ cc ww±^iis/c » 

£AvOft:W8&/MH!t>3-ti\ Rmix(x(k), vO)£jfc«>S. 
[01651*{CS1 1 1 4 Kit*. ^A/ci^aRmix 
(x(k), x0) £Rnrix(x(k), vO) CD^i-eODtiiOfii 

i&±.#&.m<DmWlftm®B[RmU(.Xe. xO) . ^±#2 
S©lIS&#ffJS&gRmix(Ve, xO) . tJ]m±ttm&lC>ti? 
S^±mig©«g&#lft®gRnrix(Xe. vO) , Kfft± 
<*jSS©«^W.®eRmix(ye, vO) ^XsStC «fc ^T3j< 10 
«>*. 

[0166] Rmix(Xe, xO)= Rmix(x(ke) , xO) 
Rmix(Ve, xO)= (Rnrix(x(ke) , xO) - Rmix(x(ke-1) , 
xO)) /At 

Rtnix(Xe, vO)= Rmix(x(ke) , vO) 

Rmix(Ve, vO)= (Rmix(x(ke) , vO) - Rmix(x(ke-1) , 

vO)) /At 

{SU ke : tifmPXDffikomimn, At : mfrM<DM 

[0 1 6 7 ] il>TS 1 1 1 6(Cit/v-e#Wv;§rO(cy 20 
hLTX^-hSit. Sill 8SltS 1120 
.f-T-iWi&a&ftffiU S 1 1 2 2KMt 
^©^D#fc9@(C&£*>57M«U WSSn^i 
£tiS 1 1 2 4(CjtAT£-('v£0(C';-fe;; 
•CS 1 1 2 6(cji^rtt»899£/-{9y-»<DS«ffi«9K 

S 1 1 2 8ttjtA,-C*#g©ig^£tT 5. 
[0168] B|)^, 03 3-9-^l/-^> '7P--ft 
-h©S 1 2 0 0K«^fgl&<,>b!ff3©SliS©7&«!g 

[0169] (ML/, ^-XjWf4»!Ufca. fflJCLkf* 

[0170] -X^-CS 1 2 02 (cjtA,t?flJ#i±<*{i© • 

cMAxo,Avo i-r-S. !§]««:. ^±{*{4g 
• &ffig#<B<til£#§©i&&±tt<ag • i&8<t©H£ 

cn*AXe,AVettS, 40 
[0171] ^"CS 1 2 0 4 0Cjt«2K ig^S(C*iC» 

iffiLB*&g • i£g©lS8bfiAXse. A Vse&^KJ: ») 

AXse= Rrrrix(Xe, xO)* A xO+ Rmix(Xe, vO)*AvO 
AVse= Rnrix(Ve, xO)* AxO+ Rmix(Ve, vO)*A 
vO 

[0172] S 1 2 0 4©2*g«, ttW±^(4g • jig 50 



tt<D&®<Dfcffi±.W{iLR- m^t<Dmt. AXe +A 
Xse. AVe + AV seV$>2>. fCTS 1 2 0 60Cjt 

^©M£0(tT£fc&©ZMPA ; 7^--2©JiIE:fi 
Ac. Ae^KJ:or*fe4, 
Ac = Rmix(c , Xe)*(AXe + AXse)+ Rmix(c , 
Ve)*(AVe +AVse) 

Ae =Rmix(e , Xe)*(AXe + AXse)+ Rmix(e , 
Ve)*(AVe +AVse) 

[0 17 3] ,X^-CS 1 2 0 8(tjiA/eZMP>^;<- 

c = cmix+ A c 
e = e mix+ A e 

ffiU cmix:ig^^S©''-f'7^-5fc©iB, emix:Zl^ 

jftgos-t? j< - # e ©far* So 

[0 1 7 4 ] ^ J ti2 6 7 a- • KcRO, S 

1 1 aotc^res^go^-^-^ccisais^i? 

©/■c^-££RA-r£„ (HU. ZMPA5y-$c, 
e(C«. S 1 2 0 3&»T?S 1 

1 2 2£*£TS 1 1 3 2lcMt@»g©mi5:f 

ta-rs. 

[0175] JUfrffjCCti, 03 4-9-^JU-^> • 7P- 

• *-r- h©S 1 3 0 Q t,cm&T ffim<DmM<DBmtm 

m<D^m-cmmt<Dz mp s 1 3 o 2«:jtA,-c 

6£fr©^iS©^.«<i:l^«©^S-CBt^I t ©W£¥©(4g 

• S 1 3 0 4CC^-C@*§»D±f*{4g 

x(k) = xmix(x) + Rnrix(x(K) ,c) *Ac + Rmix(x 
(k) ,e) *Ae+ Rmix(x(k) ,xO)* AxO+ Rmix(x(k),vO) 
*AvO 

{IU xmixCx) : Jl^S©±«i:«l3lB#^J©k#7 r - 
£-C*S. ft. nW\t&tt&-?Z&, Y#ft©±ft{4gfe 

-k{*{4gttX, Y#fa©ffi<fcla]«{c|iUtiL,-C^ mite© 

[0 17 6] ±fab/tMa«:J:-7r^a { )«:«0 2 7*i 

^0*02 9 L0 3 2 (CCTr&J&SSfe^fett £ C £ 
<bft9. ^n«:J:O03 5ic^rJ:^«:> 0r&®&ft& 
#£<I*/cgtll^£»r*c<!:#-c*S. ft. 03 

c<0. c+Ac<0, e<0, e+Ae>0 
[0177] m4<Dmm<Dmmt±Mi<Dia< «tfi£G/c© 

fiX$n/c^|3j±©^K:*JC»-cn#^ h©&SB{£©^ 
[0178] 03 6 «C©^©m5©HSS©^?r^ 

[0179] 9c<Dm4<DmM<Dnmvit. s^gtc*$ 



r 
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^W.®SRmix(x(k), c). ZMP'<5^-^ elcKtfZ 
±{*{igl$^J©(I8&#faS&gRrnix(x(k), e). ttW± 
»{4g«:5=fTS±»(4gB#^J©<iSI:^SSRmix(x 
(k), xO) . W»3J:<*iia«C*t-rS±(*(4gBfSyiJ©(i 
S&#&a®SRnrix(x(k), vO) %ffll>-rc»A:. Z 

M P <Dfif!8>«:*t-r S ±ft$fcii©SfJ&©* *m%&\7- 

[0180] msvntfcvffim-ci*. ^©ttfrDtc. « 
mt j tf t Af) ?rffl^r. ±&{ag • m&icmtzmRik 

tt£g#fiIfc:-& 5 ■«+ & «fc 5 fC L fc. 
[0181] fcTRC c©#ffi©a*B01*iftWr*. 
j8S. «T©lttWT?tt±fttWtt iZMP QlMOmWifa 

[0182] o*yH ©±&2 4©3fS#-€-ftfclfl-© 

iTfiniiK* 1 ^ ^ t> <t -r -5 . e ©<if**fefl:*j isar & is 
ttrJtfj. ZMP©«S6«:»-r-2>±i*(4S- jia©JSSb© 20 

s. 

[0183] dxmdl/dt=v 
dvmdl/dt =o)0* (xmdl - ZMPmdl) 
CCX\ xmdl«^S!ffiJg^©fi^g. vmdl«^£II 
Sf^©l^M-C4J. £ /ceo OtejEOSItC* «3 . 

0 0 30 
&)0=V" (g /h) 

[0184] ±8BlWKfeft*ifife&0rt>«»-&K:tt. A 

Rmix(x(k), c) , Rmix(xCk), e), Rtnix(x(k), x0),R 
nrix(x(k), vO)©ftbOCC. ±Md.istcmmtLm+ff 

(C. B#£iJ t *W*Ofct»«te«:tt. 
xmdl(t) , \*ndl(t) 

tmz-t 

[0 18 5] ±IB^H!jti<tL/-C0 3 6 7 a- • ^-r- h 40 

4 ommomm t ra-ccr s „ 

[0186] 5fc-f . S 1 4 0 0 (CfcC^-C^*^?rfetf. 
Ottot. S 1 4 0 2 KiIA,r&*i$itl*£g©i|i*$g±tfcft 
g • jSS ; $:**-CfatgL'/c^ S 1 4 0 4 Kit*. ZM 
Pri7^-$Ort-Ccie?:c = 1. e = 0.$fcp 

(H3 b<£^T£')K.®mOK.teVZ>ZMP<om) = 
0. ^©ffe©*T*-C©ZMP©fii£0. »J8§tK!i8«:x0= 

o. vo=o<tu #&a>mm%i*nmttibi& j ef s )\' 

<DmM&$mis. •MKfAHSkBXe. ^^r^UaSVe 50 
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[0187] *&ffj&C«> 02 9fCtetf&Ac£ 1 KfS: 
S L fa i # © A c (C J: 5 Z M P $ - >ffijEfi£*fvi' 
A^<bLT*r;U©W£». *^JU&$#:<g£#&. 
&i > r z m p ^ 5^ - * c K*f -r f^Kigxe© 

R(Xe,c )=Xe 

[0 18 8] |l|^cZMP^7^-£c&C#T£ii$i&* 
R(Ve,c )=Ve 

[ o 1 8 9 ] ft. fiamM^^ow&otWtt. * 
[oigoi^^-csuoetci^ zmp^7^- 

£©|*JT'c t e £c = 0, e=l> £fap = 0, -?-©ffe 

©fr.£-c©zMP©<i£o. tnwitmzxo= 0 . v0=0 
tut, ifcg©;^p#5Pj$T\ mnm^^^^mm 

So 

[0191] ^>TZMP/<7^-* e&C>tf-f Si&ilg* 
R(Xe,e )=Xe 

[0192] IstfiteZMP^^-* eK^-r^^St 
R(ve,e )=ve 

[0 1 9 3] ^>TS 1 4 0 8(Cjt<&. ZMPW- 
$Ort-Ccie^c = 0, e = 0. £fap = 0> -e©ffe 
©*T.^-C©ZMP©ffl?:0. WW#3i ; &x0= 1. v0=0 

<ti/-c. ^gro^^JS-cMKiifc^^^u©^** 

[0194] ;Xt>r#jffl*7^u{igxoK:*t-r 5^*^ 
;H4gxe©<iS!i^a<j!SK*^S;«: «fc r** 

RCXe, x0) = Xe 

[0195] N«ec.- fflW^T^&gxOfCtt-f 

7 r ;uaiKve©{iSS[^fl { )!SS4^s;(c<fc o r *a>^. 

R(Ve, x0) = Ve 

[0 1 9 6 ] ;&l,vrs 1 4 1 OKjl*. ZMP^7>- 
$Orttcie4c = 0, e = 0. */cp = 0, -€-©ffe 
©ST-S-C©ZMP©ti?:0. ftlJffltfc^xO^ 0 , v0= 1 

iit, ^©^b#^ii^-c > mmmtj^riMDm®} 

[0 l 9 7 3 ^^-cflJW^e^i'jiSvotcM-r^^-tT 1 
;u{iSxG©[i^(^.®S*^«: J: o r*tf>6o 
RCXe, v0) = Xe 

[0198] |5J«£{C. ^M^^JUiSavoJC^-r?.^* 
R(Ve, v0) = ve 

[0 1 9 9 1 ^t>t?S 1 4 1 1 K.m&^ c = 0. e = 



27 

o . p = i . -e©ffe©*T.#.r© zmp?:o. mmtm* 

xO= 0 , vO= 0 t LX&®<D&mmm£X(Dm$bt)^*: 

[0200] ^c^-cinn^^iHUKvo cc^-rs**®* 

R(Xe, p) = Xe 

[020 1 ] ^^•COTtfJbigvO tcMt^^S* 
7^rt^ve©(I^#ifti^£#5£«:j: oTWS. 
RCVe, p) = Ve 10 

[0 202 ] '#\*XS 1412 &Cjt<fc. 3<i£>fc!&tt*>e> 

a* mm i ?'J©s*#r cxe, o . m i tf is 2 ?>j©g3ii 

#R(Xe, e) . m2i7%$ \ &\<DWMWR<ye, c) . ^2 
ffH 2 3*J©gS#R (Ve, e) © 2 * 2 ff JU*fB0fr £ . 
[0 203 ] ifcOt? S 1 4 1 4 fCji^. fFfi£bfc'ff?>J© 
aWf5»JSr*«f)<b. jttf?ij©^ Iff 0 1 ?!J©SmW> l$W 

jufigx *rr e^- 5^ - * c ©me&frifl.'&KR 

Cc, Xe) . ^2ff^l?"j©S^«. ^ffi*f^tl[gXe 
(C#TS^^-*e©{ie!ft#lfli©SRCe. Xe) . Ml 

tfgi2?ij©g3Rw. ^^^^m&v^m-r^^^^ 2 o 

-* c©<IS?tf}-8«gRCc, ve) . IS 2 tf Hf 2 ?<J©^I 
tfj&gRCe, Ve) 

[0 2 04] ^^-CS 1 4 1 6r*-fv*0tcy-fe? h 
LT*£- h<5t!\ S1418, S 1 42 0iltSl 
4 2 2 tej»,*/C#g©tt*) mt> <3 a{C*^*>5^flJK 
U 5£3ft£<i£«S 1 43 2(Cjti?£^C. ftS? 
nSi^tiS 1 42 4, S 1 4 26*StS 1 428(C 

&A,xm®<Dm-&*n *>. 

[0205]i38'7ti--?t-l-5:#iLt-!-©$ 30 

^(Dm^mm^mm-r^t, s 1 5 0 o^*s^xm^<o 

»>tS 1 5 0 2t,cm&?ti]M*5<i:Vmi%±&i5. 

SSi©^Ax0, AvO, AXe, AVe£3fc&3„ 40 

[0206 ] S 1 5 0 4 {Cjt*. *7^©flWJft 

g- M*Ax0,Av0 iU ZMP*0 iLfc»^O 
S&ffi&g • ilKAXse, A Vse^j^C J: 
AXse=R(Xe, x0)*Ax0+R(Xe, v0)*Av0 
AVse=R(Ve, x0)*Ax0+ R(Ve, vO)*AvO 
[0 2 0 7 ] 1 5 0 6tCji*» ZMPa?^- 

£©tiiESAc . Ae^^tcio-C**^,, 
Ac=R(c, Xe)*(Ax+AXse)+R(c , Ve)* 
(A v+AVse) 

Ae=R(e, Xe)*(Ax+AXse)+R(e , Ve)* 50 
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CA v + AVse) 

[0 20 8] ^-CS 1 5 0 8(C^rZMP^-7>- 
*c. e£S 1 2 0 8-Cffllifc©i|5]D^CJ;o-C*J?) 
•S. il'ti367D--ft-hOS1 430, SI 
43 2*StB3 9 7n- • ^-e- f-«:jl.&. S160 

o*jj:ysi6 o 2-cm4<Dm^<DBmtmm<onm^ 

tfo-CS 1 604JCjt^. ZMP»lilffliE****S„ 
cn«, i28Kte^T^7^-i'c=Ac, e=A 
e> ■e©ffe©Jf.HB©ZMP©ffl?rO<!:U/c>'^->-C* 

[020 9] ^>tS 1 6 0 6&Cjt#. ^fJ^Wfig 
• xmdl (0)=A xO, vmdl (0)=A vOi L, ZMPmdl 

£LT±fdZMPmiI*SiEfi*A?JU *^;U©gsSij 

sijt -a t ) ©eg • m&t^m mmt) ©zmp«i 
m (mmt > ©&g • iis^***. fsu wkduw 

fflffiXit, -tT^MD^lKD&g • ilS* xmdl(0)=Ax 
0. vmdl(0)=Av0<i:-r-2>. ft. MRftefJUtCi*. 

[0210] 'X^XS 1 6 0 8K.mA,X'%&K.Ur>X> 

^jWLWZffiiEst \sxm.£±.fo®m.<<ci$\z.z> c t ic 

x(k) = xnrix(k) + xmdl (kA t) 

fflU. x(k) : gftLhtfcftg 

xmix(k) : ©^^©if^fl^^iJOkST 1 -^ 

xmdl(kAt) : BSglJkAtO^^KJg. 

[021 1 ] m5<Dmm<Dfcmx±sz<Dim<ffii&Ltcc 
t&h> mArvmmmmtmffioythmznzct&x 

[0212] «fc»)ftftW»Ct*«*«fi»T-*f s ^*fflt» 
tcCtfrh. J*'J (ROM8 4 ) ©?fS*ifflfei>-CS 
0 . £ 'CC J: o X tyTft teMfWmx <)T>l*J 

2*t,c±.&®.M<z>mnzwrn-rz>c£&xzz>. $/c. c 
w&v&m^fflz&BMT- *> c l i*x # s . 

[02 13]^. ZMP^7^-*K2frSi&i&±<*{a 

^?ll# ; &^^•c^,>5©r > ^*-€-©<ii?:*«)riaiSur 

[0214] 04 0«C©IS?B©lfr6©S!J6©ff2Si=&* 
[0215] 5tKfcft4n/c*i. ttWiSWS^&g. 

tc«. %®<D£.i8.*:t$mt-?z>ct&x*z>. me<om 
momma. *ti*KHLfc. 

[0216] C©^iffltf-C£gS-r-S#m?W\ ^B#S"l 
0 fcWHB X$> -&©<!:# (CUZMPti* 
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mm&¥-GLmz&x.xi>, ^titc^^m^t^mux^ 

[0217] fclT. WffiifflWS^fiK^X. SJii'ZM 
[O218104O7P- - ^ + - htCfcOTS 1 7 0 

o*^s i 7 i otvmsoinfaoxtmtmwivsimz 

mrs 1 7 1 2 «:*£?. *6©3«t©«»rtt*tfjaj£W 

[0 2 19]BP^. S 1 7 1 2K:*JUT«@4 1 (Ct^T 
«fc-5iC, l#^J 0 &CfcW£Z MP ©fii£ pit" 
ZMPA7ji-fOrtTcieip5:, c = 0, e = 

o. p=i. ^©ffe©ff;re©zMP©fii£o» vmw. 

M£x0=0, v0=0itt:. ^©^BfglJS-CJSStlKl 20 

[0 2 20] ^>TZMPa - 7 y- £ p(C*ff •S&iaiHe 
R(Xe,p ) = Xe 

[0 2 2 1 ] ISHitt. ZMP^5>-$ ptCJt-r^SS 
*7*;Uj^Ve©^#to®S£;X5&t<£^T#a&S. 
R(Ve,p) = Ve 

[0222] m>rS 1 7 2 8£-CJfl5©flS£©ff2iS<!: 

p)«©®a*?f^. s 1 7 3 o icmA.'c^om^n 30 

5. Efl^> §427D-'?t-KDS 1 8 0 0 tcb(,> 

-*£mjS;fS. C©<hS. tt]»Lh{*<&g • jftft. ^ 
_h<*ftg • &K. »1JB j£»£¥&Sfc «t om«giS«l£¥ 

[ 0 2 2 3 ] fib. -<-*#S£jiliKLfcf&. tZJ#LLf* 
[0 224] iKl^T S1802. S1804 ©JSJlSrig 

rs 1 8 o 6tcit*. vmmm^w-^M^mtm^ 

•S. gg^-CSl 8 0 SKj^r^T^UO&JJWZMPSrA 
pil, ^©ffe©ffi£/C©ZMP£0 <tL//c^©if$i$ 
{4g-i£KAXpe. AVpe*^«:J:0^«f)2.. 
AXpe=R(Xe, p)*Ap 

AVpe=R(Ve, p)*Ap 50 
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[022 5] m^XS 1 8 1 0KMt?ZMP'<7y- 
^©ffiiESAc. Ae^Kiot^fti. 
Ac=R(c, Xe)*(AXe + AXse+ AXpe)+ R 
(c , Ve)*(AVe +AVse+AVpe) 
Ae=R(e, Xe)*(AXe + AXse+ AXpe)+ R 
(e , Ve)*(AVe +AVse+AVpe) 
[0 22 6 3 il>T04 070- • + - KCf|«3. S 
1 7 3 2 (CMfl©§©^7^ - ^(C±IBil^^ 
©A^-SSrftATS. fflU ZMP^5y->c 
e(C8, S 1 8 1 2-C**/-c<B?:RA-r^o £/c> mm 

[0 22 7] ffi^XS 1 7 3 4j&><E>I24 3 7P- • * + 
- h Kjl<&. S1900. S 1 9 02^5 ©gliife©JFJ 

ztitcZMpyimfimhtiz. #<,vt?s 1 9 04tcii 

ZMPttiiiffilESSr^-S. Ctx»S4 4JC^T$n 
<> c=Ac, e=Ae. p=Ap. *©ffe 

©#T*©ZMP©fif£0 <t U/cZMP^-4r->-C&-5> 0 
[ 0 2 2 8 ] ffi. J££f©«D£«:. m5©3liS©^«i:M 

[02291^6 ©||)SS©Jf^«±IS©*P < L,?c© 
T» ^4JSC^^5©^6©^gS<!:|S)1*©^?:fi-5>C 
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